Humanized anti-interleukin-6 receptor antibody suppresses tumor angiogenesis and in vivo growth of human oral squamous cell carcinoma.
The biological effect of interleukin-6 (IL-6) signaling in oral squamous cell carcinoma (OSCC) and whether IL-6 receptor (IL-6R)-mediated signaling can be a therapeutic target for OSCC are unclear. The aim of this study was to investigate the effects of inhibition of IL-6R-mediated signaling on OSCC progression and to evaluate the availability of tocilizumab, a humanized antihuman IL-6R antibody, as a therapeutic agent for OSCC. We evaluated expression levels of IL-6 and IL-6R in 58 OSCC tissues and 4 OSCC cell lines by real-time quantitative reverse transcription-PCR and/or immunohistochemstry. We investigated the effects of tocilizumab on OSCC growth in vitro and in xenografts. Xenografts were analyzed by immunohistochemistry for phosphorylated signal transducer and activator of transcription 3 (pSTAT3), Ki-67, and CD31, and terminal deoxynucleotidyl transferase-mediated dUTP nick end labeling assay was done. Expression levels of IL-6 at both mRNA and protein levels in OSCC tissues were significantly higher than those in normal mucosal tissues. In addition, OSCC cell lines expressed higher levels of both IL-6 and IL-6R mRNA than did HaCaT keratinocytes. Tocilizumab significantly reduced in vivo growth of SAS cells with a drastic reduction of STAT3 phosphorylation in tumor cells in mice. Inhibition of IL-6 signaling significantly decreased vascular endothelial growth factor mRNA expression in SAS, and microvessel density and vessel diameter in SAS tumors in tocilizumab-treated mice. Therapeutic approaches targeting IL-6R by tocilizumab may be effective for OSCC treatment by at least inhibiting angiogenesis.